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Indian Standard 

SPECIFICATION FOR 

METAL-CLAD BASE MATERIAL FOR PRINTED 

CIRCUITS FOR USE IN ELECTRONIC AND 

TELECOMMUNICATION EQUIPMENT 

PART II PAPER PHENOLIC COPPER-CLAD 
LAMINATED SHEET— PF-CP-CU ECONOMIC GRADE 

0. FOREWORD 

0.1 This Indian Standard ( Part II ) was adopted by the Indian Standards 
Institution on 12 March 1973, after the draft finalized by the Electro- 
mechanical Components for Electronic Equipment Sectional Committee 
had been approved by the Electrotechnical Division Council. 

0.2 The object of this standard is to specify uniform requirements of 
mechanical, electrical and climatic properties of paper phenolic copper- 
clad laminated sheets, economic grade with non-defined high frequency 
applications, such as domestic radio receivers and allied equipment. 

0,3 This standard is to be used in conjunction with 1S:5921 (Part I)-1970* 
which is a necessary adjunct to this standard. 

0.4 While preparing this standard, assistance has been derived from the 
following documents: 

ISO/R 62( 1958) Plastics: Determination of wateir absorption (Amend- 
ment No. 1). International Organization for Standardization. 

lEC Pub 249-2 Metal-clad base materials for printed circuits: Part 2 
Specifications. International Electrotechnical Commission. 

Doc:B. S. 70/9525 Metal-clad base materials for printed circuits: 
Parts 2-8 Specifications ( Revision of BS 3888:1965 ). BritisTi 
Standards Institution. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 

♦Specification for metal-clad base material for printed circuits for use in, electronic 
and telecommunication equipment: Part I General requirements and tests. 
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expressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard ( Part II ) specifies the requirements for paper phenolic 
copper-clad laminated sheet, economic grade for use in printed wiring in 
telecommunication and allied electronic equipment. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions of terms given in 
IS:1885 (Part VI)-1965t and IS: 5921 (Part I)-19701: shall apply. 

3. MATERIALS, CONSTRUCTION AND WORKMANSHIP 

3.1 Materials and Constroction — The sheet shall consist of an insulating 
base with copper foil bonded to one or both the sides. 

3.1.1 Insulating Base — It shall be phenolic resin bonded paper laminate. 

3.1.2 Copper — Copper used shall conform to 5.3.2 of IS : 5921 ( Part I )- 
1970J as well as to requirements specified in Table 1. 





TABLE 1 MASS AND THICKNESS OF COPPER 


Nominal Mass 
PER Unit Area 


Deviation 


Nominal 
Thickness 


Deviation 
THE Foil 


FOR Thickness of 
AT any Point 


(1) 




(2) 


(3) 




(4) 


g/m' 




percent 


nm 




fim 


305 




il5 


35 




+10 
~ 5 


610 




±15 


70 




+ 18 
- 8 



3.1.3 Measurements to determine that the foil meets the requirements 
given in 3.1.2 shall be made in accordance with 5.3.2 of IS: 5921 (Part I )- 
1970J. 

Note — The minimum purity of copper should be 99-5 percent and Its minimum 
conductivity should be 95 percent of the value equivalent to a resistivity 
of 1"724 1 X 10-*flm at ZO^C. This is for information only. 

♦Rules for rounding off numerical values {revised). 
tElectrotechnical vocabulary: Part VI Printed circuits. 

^Specification for metal-clad base material for printed circuits for use in electronic 
and telecommunication equipment: Part I General requirements and tests. 
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3.2 Workmanship — Provision of 3.2 of IS: 5921 (Part I)-1970* shall 
apply. 

4. MARKING 

4.1 The marking shall be in black or in some other colour not to be 

vuiuuscu Willi icu i;uium iiiiu suiiii uuiiiuiiu. iv> •• vji 1.0.^7^1 \ran.i.}- 

1970*. 

Note — Red indicates the flame resistant grade. 

4.2 The marking shall be printed so as to indicate the machine direction 
of the filling material. 

5. TEST SCHEDULE 

5.1 General — The test schedule specifies all the tests and the order in 
which they shall be carried out as well as the requirements to be met with, 

5.2 Classification of Tests — The provision of 5.1 of IS: 5921 (Partl)- 
1970* shall apply except as modified by 5,2.1. 

5.2.1 Acceptance Tests — In addition to the tests specified in 5.1.2 of 
IS : 5921 (Part I)-1970*, the following tests shall also be carried out as 
acceptance tests: 

a) General examination; 

b) Insulation resistance ( \ 000 M Q^ Min); 

c) Bow; and 

d) Twist. 

5.3 Conditions of Tests — The provisions of 5.2 of IS : 5921 ( Part I )-l970* 
shall apply. 

5.4 Test Schedule — The test schedule shall be as specified in Table 2. 

Note 1 —The clause references, conditions of test and requirements specified are 
applicable for the acceptance tests also. 

Note 2 —Conditions of test and values for the requirements that are to be speci- 
fied according to IS : 5921 ( Part I )-1970* only are given in col 5 of Table 2. Other 
conditions and requirements shall be as given in IS '.5921 (Part I)-1970*. 



♦Specification for metal-clad base material for printed circuits for use in electronic 
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TABLE 2 TEST SCHEDULE 

( Clause 5.4 ) 



Sl 
No. 


Test 


(1) 


(2) 


i) 


General ex- 
amination 



Rep to Cl No. Condition 

OF IS: 5921 of Test 
( Part I )-1970* 

(3) (4) 

5.3.1 



Requirement 



(5) 

Appearance of the Copper-Clad 
Face — The copper-clad face shall 
be substantially free from blis- 
ters, wrinkles, pinholes, deep 
scratches, pits and resin. Any 
discolouration or contamination 
shall be readily removable with 
hydrochloric acid solution (spgr 
1-02) or with suitable organic 
solvent 



ii) Length and 
width 

iii) Thickness 



5.3.3.1 



5.3.3.2 



Under consideration 



The thickness of the sheet, includ- 
ing the metal foil, at any point 
shall conform to the values 
given below: 



Nominal 


Tolerance 


Thickness 




mm 


mm 


0-5 


±0-07 


0-8 


±009 


ti-0 


±0-11 


tI-2 


±0-12 


1-6 


±014 


t2-0 


±0-15 


24 


±0-18 


3-2 


±0-20 


6-4 


±0-30 



Note — For any nominal thickness 
within the range of 05 to 6-4 mm, 
which is not given above, the toler- 
ance applicable to the thickness shall 
be that for the next greater nominal 
thickness given above. 

*Specification for metal-clad base material for printed circuits for use in elec- 
tronic and telecommunication equipment: Part I General requirements and tests. ' 
tNon-prcferred values. 

( Continued ) 
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TABLE 2 TEST SCHEDULE — Conrrf 



Sl 

No. 


Test 


Ref to Cl No, 

OF IS: 5921 
(PartI)-1970* 


Condition 
OF Test 


(1) 


(2) 


(3) 


(4) 


iv) 


Bow 


5.3.4 


™ 



RFfrt IIREMPNT 



(5) 

Shall not exceed the values given by 
the formula d (I./ 1000)* mm, 

where L is the length of the straight 
edge in mm and d is as given 
below: 

Nominal Copper Foil Copper Foil 
thickness on One Side on Both Sides 
mm d d 



Less than 0*8 

0-8 to 1-2 

Above 1-2 to 16 

„ 1-6 to 3-2 

„ 3-2 to 6-4 



Not applicable 

109 55 

55 27 

55 27 

55 15 



V) 



Twist 



5,3.7 



Shall not exceed the values given by 
the formula d (L/IOOO)" mm, 



f-KA Atetanr^fi in 



vi) 
vii) 



Resistance of 
the foil 

Surface resis- 
tance after 
damp heat 
(long term) 



5.5.1 



5.5.2 



5.5.3 



ween the corner of the sheet not 
in contact with the horizontal sur- 
face and the diagonally (S|?posite 
corner d as given in the table above 

Note — The requirements for bow 
and twist apply only to sheet sizes as 
manufactured and to the cut pieces 
having neither length nor width less 
than 460 mm. 

a) 305 g/m*~3-5 mQ,-Max 

b) 6i0 g/m' — i°75 mi2, Afojc 

1 000 M iJ, Min 



5 000 M i? cm, Min 



vlii) Volume resis- 
tivity after 
damp heat 
(long term ) 

^Specification for metal-clad base material for printed circuits for use in electrpnic 
and telecommunication equipment: Part i General requirements and tests. 
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TABLE 2 TEST SCHEPULE - Cowrrf 



Sl 

No. 

(1) 

ix) 

xi) 
xii) 

xiii) 
xiv) 



Test 



(2) 



XV) 

xyi) 
xvii) 

xviii) 

xix) 



Surface resis- 
tance at 
100°C 

Volume resis- 
tivity at 
lOOX 

Pull-off str- 
ength 

Peel strength 
after heat 
shock 

Peel strength 
after dry 
heat 

Peel strength 
after expo- 
sure to sol- 
vent vapour 
( trichloro- 
ethylene ) 

Blistering 
after heat 
shock 

SolderabilJty 

Punching 
qttality 

pJammability 

Water 
absorp- 
tion 



Ref to Cl No. 
OF IS: 5921 

(Part I) -1970* 


CONDITION 

OF Test 




Requirement 


(3) 


(4) 




(5) 


Under consi- 
deration 


— 


100 Mfl, 


Mitt 


Under consi- 


_ 


lOOOMfl 


, Min 



deration 



5.3.9 



5.3.10.4 



5.3.U 

5.4.8 
5.3.12 

5.4.6 

5.4.7 



Not less than 50 N 



5.3.10.2 Temperature of Not less than I N/mm 

the bath: 250°C 
Immersion time: 
10 seconds 

5.3.10.3 — Not less than IN/mnr 



5 seconds 



Not less than 1 N/mm 

Note — For solvents other than 
trichlorethylene requirements shall 
be as agreed between the purchaser 
and the supplier. 

No delamination or blistering shall 
occur 

Under consideration 
Under consideration 



Not applicable 


Thickness 


Water Absorption 


mm 


Max, mg 




(on 50x50 mm) 


0-8 


45 


10 


50 


1-2 


53 


1-6 


60 


20 


68 


2-4- 


75 


3-2 


98 


6-4 


120 



♦Specification for metal-clad base material for printed circuits for use in electronic 
and telecommunication equipment: Part I General requirements and tests. 
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TABLE 2 TEST SCHEDULrE — Co«/t/ 




Sl 
No. 


Test 


Ref to Cl No. Ck)NDiTiON 

OF IS: 5921 OF Test 
(Part I) -1970* 




Requirement 


{!) 


(2) 


(3) (4) 




(5) 




xx) 


Volume per- 
mittivity 
and loss 
tangent 


5.5.9 To be carried 
out before 
damp heat 
cycling test 


Frequency 
MHz 


Loss 
Tangent 


Volume 
Permittivity 








1 
10 
30 


0-045 
0055 
0-060 


5-8 
5-g 
5-8 



Non-electrical properties of the base material after complete removal of the foil 
by etching: 



xxi) Appearance — 
of base 
material 



xxii) 



Flexural 
strength 



5.4.1 



Applicable to 
sheet not less 
than 1-6 mm 
nominal 
thickness 



The base material shall be substan- 
tially free from pits, holes, scrat- 
ches, porosity and resin inclusions 
and substantially uniform in 
colour. A small amount of ir- 
guiar variation "of colour is 
permissible 

Not less than 8 000 N/cm" 



xxiii) Machinability 



— The material shall not crack or de- 

laminate during the operation such 
as drilling, sawing and cutting; the 
method of which shall be agreed 
between the manufacturer and the 
purchaser 

♦Specification for metal-clad base material for printed circuits for use in electronic 
and telecommunication equipment: Part I General requirements and tests. 



INDIAN 

STANDARDS 

iNSTrrUTlON 



T«1»flfimt : 
{ Qoinmon 



Manak Bhiavan, 3 Sahabiir Shih ZbIw MBt^ 

NEW DELHI nOOD2 

331 1376 

*W«sl«r(^ ; M^rrakdldva. Ed MfDC, Maid I 

BOMBAY 4CK30S3 

rfasiem : l.'l* C. il. T. Sclinme VN M. 
V.I.P. Rood, MamkiQla 
CALCUTTA ^OT0&4 

1M nrf h ttrn ^ fiC rk 44 5 4 4fi S b 6tor 3 S -C 

CHANOIGAflH 1^00^6 

Soulhern : C. L T Campus 

hAADRAS G00113 



Srsnch Offices: 

'PlJfihpBk^ Nufmcbhamed Sh^ith Marfl. Khan pur 
AHMADAeAD 380CK31 

F' Brock. Uniiv B'dg. Karatimharajq S^ua[« 
BANGALORE 56000^ 

Gdngoiri Com^leN. &th FIqof. BNadbHada Road. T, T. Nagaf 
BHOPAL 4^200:^ 

Plot NLi.S2/&a, Uwis Road SHUaANESHWAR 751002 

&^/& Ward No. 2S R. G. Bi^rua Road. ^\h ByBlana 
GUWAHATI 791003 

&-S-5QC L. n. ^upia Msifl. HYPEFtABAD SOO^QI 
R14 Yudhisifipr Marg, C Schamt. JAIPUR 30;SOaS 

117/418 B Sarvodava J^lagar, ICANPUR 20BDOB 

Fetli^utra InduBirial Estate, PATNA|!0OD13 

Hintfx Qtdg f2nd FiD&r). RIy Slstiofi Road, T^JVANDRUM 635001 

/cptpircrj4»/f O/^.^ (With SbIp fgjfitlr 

FnitrtUEion ^l Englnaaffv { Trtdia > Quild^ng. 1$3t£hir9ji Nqar 
PUNE 411005 



Maniktsntthi 
10 all OffJcas ) 

Tefephone 
J6 24 99 



*SaNs Of free in Bombsv is at NovoUv Chgnnbaft. Grsnt Road. 
BOMBAY 400007 

tSslea Offica in CakuEid- h at 5 Chowringhoa Apprcrachi, 

P.O. Pnni:flp Sir&&t. CALCUTTA 700072 



{ 



{ 



I Its 43 
[ 3 16 41 

41 2^ 47 
41 2^ 19 
41 29 1& 



( a 63 4a 
1 2 63 4» 

22 4a OS 
G67 16 
5 36 2/ 



22 10 83 
[ E34 7T 

21 iS 76 

21 B2 92 

t23 05 

&2 27 



£24 3i 
89 66 28 

27 eeoo 



ItBprDiiucid bf naprogrApriy UniL ISL fttw □■Iht 



AMENDMENT NO. 1 OCTOBER 1975 

TO 

I$:5921(PART n)-1973 SPECIFICATION FOR 
METAL-CLAD H3ASE MATERIAL FOR PRINTED 
CIRCUITS FOR USE IN ELECTRONIC AND 
TELECOMMUNICATION EQUIPMENT 

PART II PAPER PHENOLIC COPPER-CLAD 
LAMINATED SHEET-PF*CP-CU ECONOMIC GRADE 

Alterations 

(First oover, pages 1 and 3^ title) • 
Substitute 'Cu* for •CO*. 

[Fage B, Table 2, Si So. (X),ool S] - 
Substitute *1 000 H Ca, Jtfin * for *1 000 M 
Q, Min\ 

[Page 20, title of IS:592l(Part II)- 
1973] - Substitute 'Cu^ for 'CU'. 

Addendum 

(Page 5, elauee S,4, Bote 2) - Add the 
following clause after the lote: 

'5*^«1 The insulation resistance test, 
as an acceptance te'st shall be carried out 
in accordance vith 5*5*10 of IG:$921 
(Part I)-19T0* without any conditioning 
specified in the second para of ^•5*10*3 
of IS:592l(Part l)-1970«. This test is 
applicable to the sheets of all thickness. 



(ETDC 37) 



Be^rc<j;raphy Unit, ISI, Icv Delhi 



AMENDMENT NO. 2 OCTOBER 1977 ; 

JS:592](Partir)-1973 SPECIFICATION FOR 
. METAL-CLAD BASE MATERIAL FOR PRINTED 

. CIRCUITS FOR USE IN ELECTRONIC AND 
-,. ■ TELECOMMUNICATION , JEQUIPMENT 

• - PART ii- PAPER PHENOLIC COPPER-CLAD 

. LAMINATED SHEET-PF-CP- CU ECONOMIC GRADE y 



f 



\XV,- 



' (First covsr^ pages 1 and 3, sub^title) - 
Substitute 'PART II PHENOLIC CELLULOSE PAPER 
COPPER-CLAD LAMINATED SHEET-FF-CP-Cu ECONOMIC 
GRADE' /c?!* *PART II PAPER PHENOLIC COPPER- 
CLAD LAMINATED SHEET-PF-CP- CU ECONOMIC GRADE », v 

{Page 4, clause 2*2, line 2) - Substitute 
-:*phenolic cellulose paiper*, /or "paper phenolic*. 

'-^ [Page -7, Table 2, col 5, Note against ' : 
St No, {v}, line S] - Substitute U50 mm* • :^ - 




X:^-;,^' Reprography Unit , ISI , Nev Delhi 



